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^-^(22)^1^ 3]^S( 30 )ol 3]^^^^^ ^JH^Afo]^^ ^o.^^. <y.^- ^ 
<S^7)g.*}, ^ 21^(30)^, #7] ^€-(30)5] 3xl^(30)S] ^ 

<W^Jl5. Cfl^lo] 5}7fl ^^5., 2]iS.(30)^ ^ol^ f^^g- ^O.S ^ 

o]£ z]-z}- 40°JitJ- ^ ^Ji^o]] ^tijsH # 7 ] ^^^(20)^ <a-^(22) i^s}- 7 \ 
01 = ^(33)^, ^"71 5q^^(30)^ ^ofl ##Sl7ll ^^SlJl #r£o] 3§3%f;}7\) 
S. ^^(30)^ ^o]«j-^ ^4^o\]*\ ^a]^ ^ofl ^s)o] ^jfrn] 7 } ^^(22HH S. 
S#^(25)^ll A]Bn^ o}*\ (36)» IfsH ^^cf. o]<4 ^ 

S]*>^ ^71 <2] ^j^oj ^-cfl^ ^o}*)^ ol^o] ftt±. 

£ 3 

1^*8 °^7], 1-71, 7>ol= ( ^> 
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^^1^ < y-^7]{Hermatic compressor} 

£ 4fe £ ^"^ ^Hlt- ^SRr *>*lH. 
£ 5^ ^ -g*H* ^*Rf 3)^2] ^ 

£ 7£ cf€- ^Hl» ^^Hr yfll g -^o] wfl^ £ . 

20: 22: 

24: tJil-^HH 2 5: 

26: 27: £f B |y 

28: sfl^^tH 29: 

30: jq^-E- 32: 

33: 7Vo]cTg 34: ^^sj^^: 
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36: -ir-i-^loH 38: 
39: ^ 40: ^ ^ ^ SE 

^-6-^11- <a-^Rr ^€-§- ^ai^ ^^i^ «y-^7iofl ^ 

3fl-§-7l(l)^r ^-§-7l(lt)^ ^-g-7l(lb)5. ^l^Tj-g- ^^W. ^71 ^^1 

s]<*| 9X°-*\, -8-71 J1^7K3)^ ^H.*8(2SW 3*fl ^^-g-7l(l)^l ifl^-ofl *l*l^t)-. a o v 7 ] 

*>(3)S] #3*3. ^-§-*H JL^^>(3)5f ^7>7l^ ^l-Jl^-g-^ 5]^^- ^ 

<19> ^"71 ^^H^(5)^ *KHl^r EL*§EL^2) iflJ?-§ -§-*fl ^<5j(L)-g- 4 Vu o V ^S. ^#5^ 

^^7l^(5d)7l- ^wl^cf. ^-71 ^7l^(5d)« ^.^(L)^r £.«l-fr3.(5a)* <4^ #7l 

3.^3.^(5)2] cfl*H ^^5]t11 ^€ ^^^(5b)<Hl^i wl^i^. ^7l ^^^(5b) 

M£ #o>^ -S^^(5c)7> SJcf. 
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<20> ^33, ^-71 3.^3^(5)3 €43^(51))^ ?^^S.= (8)fi1 ^^7} ^-7} 7]^ 

^S.= (8)^ E}#-^ 3^(7)4 A o V 7l 3^3^(5)3 3^(7)3 

^7} 3^(7)£- = efl«9(2W ^-al5]o] oi- 4i €3(6)3 ^^(6') 

(9)<Hlfe »lii#efloiH(9p)7> ^-wl^cf . aJ-71 »!ti#eflolB(9 P Hl^ #7] <y-^(6')3 
^-fMl7> ^<^(9s)3- <y-^(6'HH 4^-^^l7> 

(9e)°l ^^^cf. zi^jl, ^-7] lyi^olE( 9p )s] ^^ofl^ ^-71 ^°g^(9s)^ S#^(9e)-g: 
^ 7fl^l§]-7l 3tb ^«!H.(9sv)3 S#*§w.(9ev)7l- -g^t}. 
<22> cfA] £ is. tffl, #^#^(11)^- ^-71 3lJ=^wKi0Hl s^^H tf^H ^ 
^-§--8- 7]y^x\^ ^-g-^t).. ^-71 ^^-^(lDS^ ^^-g-7](i)# ^^]^ 

1-^51-^15.(12)1- -f-^H 3)-^^7> ^^Cf. £Tg JfJ: 13-g: £f4°l£S.^ ^7] <y-^^(6') 
<23> o]^ ^ o^]^ ^-71 3^(7)^ 3^H^(5)3 ?1«!^££(8) 

i- -f-^n €^*> °*Hha(6') uhh ^^1^-4^^^ ^-7i ^<y^-( 9s )# %-n <a-^(6') 

vfl-^-S ^-fj-^-i- ^-71 £#^(9e)AS HH#Al?Jcf. 

<24> ^ 7 ]^. ^ ^Efl 71^ o)l 3^ ^*ll<8 tf^H^fe cj-g-nj- £0- &*\}$o} 
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<25> #71 2)^(7)^ <$7] «a-^(6')vfl^l>H HH>=. ^lAj^o.^^. ^ , # 

<26> zi^ji, # 7 ) ^^(7)ol ^-71 «wtL^^]^-e](9)S s)cfls. e ^1-^-8: , ^ #a>;*H1 

a^ 2]^s.(7)o^ ^1^4- «ia.#eflolB(9p)A>o}o 1 ^eH^ofl ^^fl ^sItt ^ 
£#^-(9e)^ ^ 313* ^ ?M, cll^.l-#(Dead volume)^ ^cf. ^-71 ^^(9s)^ 

°W ^ HIS/M-fr ^712] 7]^X\7]^ Q0}0) J^SM^ ^o] 

[f^o] ol-j77> 7l#^j 4*)]] 

<27> n}^, wv^cq ^.^o. ^v 7 i H >sq- ^ ^Hflo) ^]^^- Sfl^M ^fV ?A<L3-, ^ 

<28> ^tgo] cf^ ^tffl^ o^^o^ H]^S.ol Aj-AV^ofl Ol^- nfl l^A^Kr t|£t 

<29> Aj-yl^ yj-c^. ^-o. ja.^ g-^^7] ifl # .g. ^ S] ^ i=L ^ , ^ ^^-§- 7 ] 

^<>llH)=°.5. A^ Cfl^lo] JE)^) ^A^i, ^O.S, 3)^^.^ ^OjyJ-fg: ^Aj-g^ f/jO S ^ <^ 
£ Z}-Z}- 40°^Cf -g- ^S^^ofl ^tilS]^ Aj- 7 1 ifl^jif 7>o]c^ JI |. > 
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3t)^ol o.^^TgA] ^JH^AVol^-^ ^o.^| # 0^5}^ ^3fl^ 0^7)0^, ^ 

5]J1 ^d^o] ^Sg^l ^ ^^^^-O.^. 31)^0] Z]0l« 0 V^ rf>^Q o)x]6\] 

<H D:d - 1.2 - 1.4: 1.0°1j1, 0.3 < h/d < 0.5(<*|7H ^tfl*!^, d^r h~ ^ 

^€^f. 

<32> # 7 j £^0} 7^7^- ^B.^] 7\) ?§^&^. 

-g^Ml ^sq^r -t^ ^^.5. ^^^Cf. 
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<36> #71 ^#2]3X]^o] K ^ Qo)^ ^^6\]*\ ^#7$°. ; 

<37> #7] ^a^^o} S^^r ^1 ^ 7l § 2.3. ^l"^* 7> 

-§-°] tit} -g-Ol^igA-]i o>^^ 0.^_ S]J7 cflcl-f-g- 3^3^ ^ ^ ^^-g-o] ^O^i- 

*M1 -i^tb^-. 

<40> E 30^ ^V^ofl o^SV igjiflfg oj-^ 7l ^ ^X\d\)o) j!«L tL^c^t^ 

5L*]S)o] oljl, £ 4 o^ ^ ^AHU- ^#*Kr 3]ASo| Al-Aj^S. Ol 

<41> ojs. c^ofl E Al^ H>ofl ^^l-g-7] vflw-o^ A^t^ Hefl ojofl^ ^^^(20)7> 

^fj^cf. #7] ^^c](20)^ ^3 ^^H^i^ ^^(22)^1 ^^^4. #7l ^ 

^(22)^ cq-^s. a o > 71 ^^d(20)^ ^i^^m ^«.#eflolH(24)7> ^^l^nf. 

<42> #71 l3tL#3HH(24Hlir #7] «a-^(22) t-fl^fs] a^-ft.^ 7 > S#sl^ 

S#^(25)^ #71 <a-^(22)vfl^-S ^-e-^fl7> -R-^Sl^ fS7f S)^ ^^CE^s}^ o>_o_ 
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<43> a o V 7 ] £#^(25)^ ZL <8^oIH f^^m ^^ilS. ^€4. ZL^Jl, ^7] 

(25)Sj 4 ^oflA^ o^^^ol o^ t}?]] fgA$Qt±. ^-7] £#^-(25)^ <$^<% # 

■=?■ 'HM"^ ^IL*} 7]} *§<%&t±. o)±=- Aj-7] M#^-(25)# -g-*V ^-^-^^ ^-^0] j£t} Q 

< 44 > «la.#£flolB(24)^ (20)^) ^oH^r ^ H «-(26)7> ^«l^cf. #7} 

^^^^.(26)^ f«l-eflolB(24)^ AHofl^ 7 j.^^ (£Al ^^ oo^o] ^ti]^^ 

^O] Hf^^Cf. Aj-7) *Ol U flH_ (26) ^ £ 3^ Qj tL ^o] AV^ A^Efl^. £A]£]ol ojcf. 

<45> Aj- 7 ] ^#^01^(24)^ Aj- 7l ^^(26)7}- ^^1^ ^cfl^ofl^ £#«1«.(27)7> 

€4. A oM S#««tiL(27)^ S#^(25)* 7fl>sj]*H Aj- 7 | <y-^^(22)^Ai <y-^ 

^ ^^^7} °}2}HH £# y J-(29)^.S. S.#£]^r ^J^- afloat}. 

<46> Aj- 7 | ^_H^ eflols(24)o11 - ^JE. 7^(28)7} ^7} (27)1- Aj-71 

tW-€eil^H(24)^ ^7^(28)^ A>o}ofl £#wJ-(29H *§^£]7fl ^Vcj-. Aj- 7 ] s#« 0 K29)^ 
A oM ^-^(22)^]Al <#^£H A^-fj-^l- ^Jf ^o]tf. 

<47> Aj- 7 1 °tHMK22)^ ^-^l^r 3l]^(30)ol A^^^cf. Aj- 7 ] 3^^(30)^: ^7] = 2fl<*H 

*4.*}Q JL^A^r SJ^H ^a>71^ ^^--g-ofl 3^3^ 3]^^^- ^^o} 
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#71 3)^(30)^: i^S] a^-fr 7Mb ^7l^f- ^#O.S ^^Cf. ^71 ^^§.(30)^1 
^ oj^-g. f-eHfe- ^^l^(32)ol ^«mcf. #7l ^31^(32)^ #7} <^HHK22)^ vfl^ 
^ w^tt ^°14. ^313^1 t4^ib ^-71 ^311^(32)^1 ^^^>o^ «<M 

A o V 7l 3l^§(30)^ ^^^<Hlb ^ ^ol^o.^. ^7)1 7>ol^(33)ol ^^^Cf. 7> 
ol = ^ (33)^: <a^7> 4>7l ^1^(32)^ B|-^7> #7} ^^$(30)^ ^V\7.) 

A oM 7>ol = ig(33) 04 Al ^. 7 ] <y-^(22)^ 1^32}. ^olcf. ttJ-iiH, A> 7l ^ 

^1^(32)21- 7>olc^ (33) ^. ^.7] ^^S( 30 )^ ^olHj-^T: ^Al^oflA^E-loj 7^7}. ^oj^j ^ 

^■71 7>ol = ^( 33 )^ #7l ^§(30)^ ^olw 0 V*j: ^^( 0 : £ 5 %1-J1)* f^!^ 3 
7 AA 40°iL4 ^ ^Jl<3^°i1 ^til^rf. o]9\- ^0} ^7} 7>olc^ (33) ol ^^s)^ ojca,g_ 

-g^Rr ^-71 5i)i^.(30)ol <y-^(22)^l 9>^m±.S. 3*i3Hhg~§^& ^ 9X5. 

^ ^-^m n^}7] ^Jolcf. ^7} 7>olcTg(33)o. 5t)i^.(30)^ Sl^^oil nfl^i 

^7} s\^(30)2] #7) ^31^(32)2}- 7>ol = ^(33)^ uj-Dlx] JjL 

^^sl 31^(34)^- ^"71 ^^s) 31^(34)^ #tflaj£.5. Jl^^Til <g>8=lfe 

JUL, 3il^s(30)^ ^Al oj-^ (22 )oq ^1^4 g^tf. olsq- ^ ^^311^(34) 
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<52> 5X)^#(30)^ ^^(30)^ ^Ojwj-^: ^^(^o^ $\x)o\) M.^. 

<53> ^-71 l~§-islM>*l(36)fe- ^^(30)01 #*>3H °fl -*7l t §J±#eflolE(24)^ M# 

*(25) vflofl ^l^M cflc^^. n>c^ ^^.o. ^ av 7 ] ^-^31)o]a^|(36)^ D:d = 

1.2 - 1.4: 1.0°1zl, 0.3 < h/d < 0.5(<^7H Dtt ^tfl*}^, d£r h^r fe°D£) ^ 

(36)7> ^^^cf. 

<54> Aj-71^ ^-o. ^Tfl^ofl o]sfl *g^S\±r °H (36)^r , £ 6<Hl 5. A] ^ H><4 ^-o] , 

#^833 W^oflAl -fj-^c^^ol <a^^7fl ^^JlS *§^£]*r £#^-(25)^ Lfl^ofl o>aV 

<55> olufl, # 7 ] 3] (30)^ Ajcl-jq. «MH.#5flolE(24)A>olo] o] 5} ^( c )7> 

Jl W^ol-H (36)^ ##4 Aj-7i £ ^ (25 )^ ^ a^o^ ^ £ ^-#5H^(c)£)- ^ 
7}*]7fl ^cf. nJ-eM, -y-71 l-#^lolAi(36)^ ^-o] h ^r #7] S#^-(25)s] 

<56> ^ > Aj- 7 ) 3)^(30)^ yfl^AS 7fl^37ti 3q^(30)^ vfl^l^r <a^^^(38)7> ^ 

^€4. ^7l 15^(38)^ t^^£L(40)^ ^olcf. 39^ ^ 

o.^. ^-71 5]^S( 30 )ji|- ^^^.2= (40)^1 <^^* ^tb 3x|^^ol aJ-oj^- Jf^-olcf. 
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^1^^(30)^ sq^ofl *g#^ ^^5ja)^( 3 4)^ Aio] 

ilS ^Cf. £ 7<HH ^#2]5l1^(34)^ #7l 7>o]c ^(33)32}- o]^tb JRHH ^*>5. 

^o>xl7ll 3^sqji, <#7] 7H^3(33HH ^^^^s ^ S. 7^1^ £ 5^1 iE^l 

^ ^Hl£f£] tiling- o^j] J£ 5 o\) S.X\^ ^Aj^l^ ^^2]5I)^(34)^ g_T£o) ^^O^S. S^S} 
<58> o]*} ^7)i& V}9± ^ ^- ^ofl o} *V ig^]^ ^71 2} ^--g-^- #^S>7fl 

<59> # 7 j ^^(22)5.^ #7l 3*1 ^(30 H ^£-3. ^M^-<H1 £)*fl ^^(22) xflJf £| 

^o] igo^l^ ^ ^-a-^)7> ^£4- 3)^(30)01 ^« 0 V0 S ^s,^ 7> 

<60> =LZ\51, <$7] S)iS.(3 0 )ol <#A}%7/}x) o] nfl^x], oJ-^( 2 2) vfl-^H ^-j^o} 

Oj-^Ol ^O^ufjl, £ 60]] £ Al^ W>^- ^-Ol 2] ^(30)0] Aj-A>^ofl JE^^ ^7l l-#^3E)lol 

^(36)7> #71 £#^(25) ifl^l ^^l^cf. 
<6i> oH ; #7) 5il^(30)sl- «lw.#eflolB(24) Afoi^ 7 j.^^ # 7l £ ^ (25) ^ ^ = # ^ 

^l*}^ ^^f}- -fM€4. nel^i, #7l S#^-(25)s] 7>#^>El7> el-^^lTfl ^ 

^^°fl ^*fl ^-71 l;#^5flolA^(3 6 )7> #7l £#^(25H1 °j2]-£l^ ^-frafl^ Ji-§-ol 
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<62> S*K ^-71 £#^-(25)51 *Hf-5. #71 l-#^3ll°H(36)5]- «l^.#eflolH(24)^ 

<63> ^v 7 i 3Xl^(30)°l ^-Aj-^on 01^- nfl ; ^7lt!: w>^- ^-oi # 7 j S# ^ (25) ^cH}^^ ^ 

«°1 ol^f-o^lS^- *>7l ^sfl^i^ ^-71 S#^(25)5l l:#^^olA-](36)o) 31 

-8: 3711 ^>7l ^«fl^^ a o v 7 ] ##^1o1a-1(36)1- D:d = 1.2 - 1.4: l.0°lJI, 0.3 < h/d^l ^Tfl 

1- 7W£S ^Tjl^g £1^ ?M4. 

<64> ^ > s£ 7 ) Hi (30)0] al^^^ #7] 31 ^(32) -4 71-01^^(33)0] <y.^(22)o] ^ 

^ W^jn., ^71 ^#5]5q^(34)ol ^^51 ZLEi^l Ofq^cf. 7j^- 3X)^S(30)2l- 

^^(22)^ vfl^o] ^51^ ig^ol ^s^sH 5il^(30)Sl o}^-g. tfj-sfleRr *>#3°1 ^ 
±S. £4. o]P| ^ ^o)j o^ fl ^. 7 -| Bj ^(30)^ Jfl«fl 0]^ o. ^-cfl^o.^ 

<65> olnfl, # 7 ] 7}olJEH3(33)o. # 7 ] 31^(30)5] i^^ofl cH%1j9_S. ^^§(30)0) #r£*\] 

^ ^=«fl <3 =8-3 Tfl ^^^71 ufl^-ofl, 3^^(30)0] «a-^(22)<^Ai ol^sl^ ^ol 33. 

§>7fl o] s.o]^l c^. ^ ZL5 ] Jl) ^-71 7>ol = ^(33)# >8-7l *)i#(30)Sl ^HH^ f^^Ko: 
£ 5 %Jl)^r &$*.S. 40°iLt} €- ^JL^^l ^l-Sl^ fs\o\ . 7}o] t=,g 

(33H1 S]«fl s|^(30)°l ^^0.5. ^ ^711 £cf. 4 v 7l 7>olH.^(33)ol ^ 

5)^ 40° M tr}]^ 3X1^^.(30)5] ^*3«oHH nfl. 3q^(30)5l ^.^ofl^ 

^#sl 31] ^(34)^ ^£ ^cf. 
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<66> =LB\JL, 5. 7^1 S.*\& ^Al^oflA^ ^"71 s|^(30)S) ^#^^^(34)^ #^(22) 

^tMl £)^r 3# #^7fl ^ ^rf. o]^ x\ #(34)^ ^^(22) tfl 

(22) vfl^ozf ^ 7>^ol « « ^ ol# Aj-cH^ O.^ °>7fl ^>^cf. olsq- £o] ^-ofl o}*fl 

4. 

<67> *|t§£ ^AHH ^S}*! ^Jl 3J^fJ$H 7I £ H>ofl ^ Sfl 

^^M, ^o 1 "^ *1^ 7>^1 *>7> ^T^^H 7l7fl^ ^S]«}£) xfloflAi 

4<#^ 7fl4t ^ 5^X7 3£r T^^t}. 

<68> -I- 1:^ ^"71 ^#2)3l^Sl ^^Hfr ^1 4^^o] Sl£^- tg^ig- nfl, 

^°1 ^ ^£ olcf. 

<69> A o V^]§] ^e). v}2\. go. ^ rt$\}fg *HM<>IHfe S^^ol 

^ w^^r ^sJ-sIjels. si ^^-^1 ojs-^- y c v§il§>^ ^01 #<H-i-^ oj-^71^1 <y 

^Htt A ^7l<4 ^-ol 4 31^ So] ^51^ igo] Sl^Sl 

<70> ZLZ\JL, ^ ^°]}*}^ ^ofl -i-f-^^ol 7-171- ^«1SH Sj^ol ^-A>^ofl ol 
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#°1 <y-^7lSl ^O]^ jQuJ-g. 7 )l« ^ 5^. 
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1] 

33-2.5., 2]^^ #4]^-§: f^AS 40° iH} ^jl^^I ^wl^M 

^^.S. ^S]^ l-f^lM^* 5£^H ^JlsL ^71. 
l^^ty 2] 

^<W^ f^3^H ^H*H1 ^S]^ D:d = 1.2 ~ 1.4: 1.0<>]JL, 0.3 < h/d < 0.5(<*j 
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£#^1 ^i^^^-S. 3*13^ ^'AS <s}^ UBflig 

3] 

4] 
5] 
6] 

^°fl A i^ 7>oi = ^i)- ^<5>?fl ^^s)^ ^sfl^o] 5>1^# f-^ ^ ^ 

[^T 1 * 7] 
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8] 

7 *M 91°]*], ^7} ^^-z\z\%-9] ^KH* 

^^-§- ^JLiiL Sj-fe- ^3)1^ <y-^7l . 

l^^ty 9] 

7 &<>H, ^"71 a^^- 3}^^ ^o]w o l-^: 7)^SL£_ 

^ ^Ir^^- 7W£^ *}±r °^7) . 
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15L 2] 




40 
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